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® A hydraulic manual control unit comprises a 
cylindrical housing (10) having a control lever (24) 
projecting through one end and mounted thereon by 
means of a universal bearing (22), and three flexible 
walled bulbs (36, 38, 40) spaced around the cylin- 
drical wall of the housing (10), each bulb (38, 38, 
40) having a flexible tube projecting from the hous- 
ing (10). Each bulb (36, 38, 40) also has a reinforc- 
ing rib (50, 52, 54) secured to its radially inner wail, 
the three reinforcing ribs (50, 52, 54) engaging with 
the inner end of the lever (24) so that displacement 
thereof from a position parallel to the cylinder axis 
causes compression of at least one of the bulbs (36, 
•—38, 40) while allowing at least one other of the bulbs 
^(36, 38, 40) to expand. The control unit can be used 
(V)ln a hydraulically adjustable exterior mirror for a 
CO motor vehicle. 
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HYDRAULIC MANUAL CONTROL UNIT 



This invention relates to a hydraulic manual 
control unit and has particular application to a con- 
trol unit for a hydraulicaliy adjustable exterior mirror 
assenbly for a motor vehicle of the type disclosed 
in patent specification EP-A-0152219, in which 5 
three sealed hydraulic master-and-slave units are 
arranged with their slave actuators uniformly 
spaced about the pivot centre of a pivotally moun- 
ted reflective member. 

In a mirror assembly of this type, it is desirable w 
for the various hydraulic units to be filled and 
sealed before the assembly is mounted on a ve- 
hicle. In order to permit this, it is necessary for the 
control unit, which contains the master actuators, to 
be designed so as to minimise the size of the 75 
openings in the vehicle body through which it has 
to be passed during installation. One of the factors 
affecting the size of this hole is the volume of 
hydraulic liquid which has to be accommodated in 
the actuator. In order to minimise this volume, it is 20 
desirable to maximise the proportion of such liquid 
which is displaced by movement of the manual 
control. This invention is concerned with the provi- 
sion of an actuator meeting this requirement 

According to the invention, a hydraulic manual 25 
control unit comprises a cylindrical housing having 
a control lever projecting through one end and 
mounted thereon by means of a universal bearing, 
and three flexible walled bulbs spaced around the 
cylindrical wall of the housing, each bulb having a 30 
a flexible tube projecting from the housing and a 
reinforcing rib secured to its radially inner wall, the 
three reinforcing ribs engaging with the inner end 
of the lever so that displacement thereof from a 
position parallel to the cylinder axis causes com- 35 
pression of at least one of the bulbs while allowing 
at least one other of the bulbs to expand. 

In one form of the invention, the three hydraulic 
bulbs are formed as a single unit comprising a wall 
of flexible sheet-tike material adapted to abut 40 
against the cylindrical inner wall of the housing and 
a second wall of flexible material welded to the first 
wall around the edges of each bulb, and the three 
ribs are formed as a single unit adjacent ribs being 
interconnected by the second wall. Preferably, the 4s 
ribs are formed integrally with the second wall. 

An embodiment of the invention will now be 
described, by way of example, with reference to 
the accompanying drawings in which; 

Figure 1 Is a longitudinal cross-sectional 50 
vi w of an actuator in accordance with the inven- 
tion with the operating lever in its central position; 

Figure 2 is a cross-sectional vi w taken on 
the line 2-2 In Figure 1; 



Figure 3 is a plan view of a component of 
the actuator shown in Rgure 1; 

Figure 4 is a cross-sectional view, similar to 
Rgure 1, but showing the operator displaced from 
its central position; 

Rgure S is a cross-sectional view taken on 
the line 5-5 in Rgure 4; and 

Rgure 6 is a cross-sectional view of a mirror 
head for use with the actuator shown In Rgures 1 
to 5. 

Referring to Rgures 1 and 2, a manually op- 
erable actuator consists of a hollow cylindrical 
housing 10 with a reduced-diameter cylindrical 
neck 12 at one end. The neck 12 has a screw- 
threaded portion 14 on its free end and is intended 
in use, to project through a hole in a panel 16 
coverer by a layer of trim material 18. The actuator 
is then secured in position by a nut 20. The neck 
12 contains a part-spherical socket in which a 
convex spherical formation 22 is a snap fit The 
spherical formation 22 is formed at an intermediate 
point along the end of a lever 24. The end of the 
lever 24 projecting into the housing 10 carries an 
integral pusher 26 of triangular cross-section, as 
can best be seen from Rgure 2. 

The other end of the housing to is closed by a 
cap 28 through which project three tubes 30, 32 
and 34, only two of which are visible in Rgure 1. 
Each of the tubes 30, 32 and 34 is connected to a 
respective flexible walled bulb 36, 38 and 40. The 
bulbs 36. 38 and 40 are located in the cylindrical 
housing 10 and uniformly spaced around the push- 
er 26. 

Referring now also to Rgure 3, the three bulbs 
38, 38 and 40 are formed as an integral unit from 
two layers of flexible sheet material 42 and 44. The 
boundaries of the three bulbs 36, 38 and 40 are 
formed by way of weld lines such as the lines 46, 
which interconnect the two layers 42 and 44. A 
moulded unit 48 of flexible material is formed with 
three longitudinally extending ribs 50, 52 and 54, 
each of which has a part-cylindrical radially outer 
face and two inner faces oriented to give such rib a 
generally triangular cross-section. The upper end 
of the rib 50 is cut away at 56 and the other two 
ribs are similarly cut away for a purpose which will 
be explained hereinafter. 

Between the ribs 50 and 52 and between the 
ribs 52 and 54. the insert 48 is as flexible as the 
sheet material 44. The entire assembly shown in 
Rgure 3 can therefore be rolled up and fitted into 
the housing 10 prior to fitting the end cap 28. 

Instead of formingthe unit 48 separately from 
the flexibl sheet material 44, both may be mould- 
ed integrally with each other and the combinde unit 
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welded to the sheet material 42. 

In use, when the lever 24 is in its central 
position, as shown in Figures 1 and 2, there is an 
equal volume of hydraulic liquid in each of the 
bulbs 36, 38 and 40. If the upper end of the lever 
24 is displaced to the right, as shown in Figure 4, 
the pusher 26 compresses the bulb 36 while allow- 
ing the bulbs 38 and 40 to expand, as can best be 
seen from Figure 5. The cut away portions 56 at 
the top ends of the ribs 50, 52 and 54 prevent their 
fouling the lever 24 during this movement It will be 
observed that, in whichever direction the lever 24 is 
displaced, the total volume of liquid in the three 
bulbs 36, 38 and 40 remains the same. 

The other ends of the three tubes, 30, 32 and 
34 are connected to the vehicle exterior mirror 
shown in Figure 6, which comprises a housing 60 
containing a reflective member 62 mounted on a 
carrier 64. A mushroom-like formation 66, having a 
convex part-spherical edge surface 68 is formed 
integrally with the housing 60 on the interior wall 
thereof. The carrier 64 has a flange 70 with a 
concave part-sphericaJ inner surface which en- 
gages with the edge surface 66. 

The surface of the formation 66 facing the 
carrier 64 contains three hemispherical recesses 
uniformly spaced arround the centre thereof. Only 
one of these recesses 72 is visible In Figure 6. The 
recess 72 contains a spherical flexible bulb 74 
which is connected to the tube 30. Each of the 
other two recesses contain similar buibs, bulb 76 
being connected to the tube 32 and the other bulb 
(not shown) being connected to the tube 34. The 
volume of hydraulic liquid In each of the three 
tubes 30, 33 and 34 and their respective bulbs is 
chosen so that, when the lever 24 is in its central 
position, the three-spherical bulbs hold the flange 
68 in contact with the edge surface 68 and the 
carrier 64 parallel to the facing surface of the 
formation 66. 



at least one of th bulbs (36, 38, 40) whil allowing 
at least one other of the bulbs (36, 38, 40) to 
expand. 

2. A hydraulic manual control unit according to 
5 claim 1 , wherein the three hydraulic bulbs (36, 38, 
40) are formed as a single unit (48) comprising a 
first wall (42) of flexible sheet-like material adapted 
to abut against the cylindrical inner wail of the 
housing (10) and a second wall (44) of flexible 
io material welded to the first wall (42) around the 
edges of each bulb (36, 38, 40), and the three ribs 
(50, 52, 54) are formed as a single unit adjacent 
ribs (50, 52, 54) being interconnected by the sec- 
ond wall (44). 

70 3. A hydraulic manual control unit according to 
claim 2, wherein the ribs (50, 52, 54) are formed 
integrally with the second wall (44). 

4. A hydraulically adjustable exterior mirror for 
a motor vehicle having an actuator according to 

20 any proceeding claim. 
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Claims 



1. A hydraulic manual control unit comprising a 46 
* cylindrical housing (10) having a control lever (24) 

projecting through one end and mounted thereon 
^ by means of a universal bearing (22), and three 

flexible walled bulbs (36, 38, 40) spaced around the 
cylindrical wall of the housing (10), each bulb (36, so 
38, 40) having a flexible tube projecting from the 
housing (10), characterised in that each bulb (36, 
38, 40) has a reinforcing rib (50, 52, 54) secured to 
Its radially inner wall, the three reinforcing ribs (50, 
52, 54) engaging with the inner end of the lever w 
(24) so that displacement thereof from a position 
parallel to the cylinder axis causes compression of 
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